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Sir: 
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I. REAL PARTY IN INTEREST 

The real party in interest is Sumitomo Special Metals Co., Ltd., of Osaka, Japan, as 
evidenced by the assignment filed in parent application 09/46 1 ,006, recorded in Reel 0 1 0465, Frame 
0985, on December 15, 1999. 



II. RELATED APPEALS AND INTERFERENCES 

Appellants know of no other appeal or interference which will directly affect or directly be 
affected by or have a bearing in the Board's decision on this appeal. 
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III. STATUS OF CLAIMS 

Claims 1-17 have been prosecuted in this application, with claims 9, 10 and 14-17 pending 
and claims 1-8 and 11-13 having been canceled. Claims 9, 10 and 14-17 are on appeal. 



IV. STATUS OF AMENDMENTS 

The Amendment in the Response under 37 CFR 1.116, filed November 12, 2003, is entered 
for purposes of appeal, as indicated in box 7(b) of the advisory action mailed December 2, 2003. 



V. SUMMARY OF THE INVENTION 

The present invention is a process for producing a rare earth metal-based permanent magnet. 
As discussed in the specification on page 1 in the Description of the Related Art, some rare earth 
metal-based permanent magnets are known in the art, and these magnets may be used in a variety 
of applications. 

Claim 9 under appeal recites a process with one recited step: "forming a metal oxide film 
containing carbon on the surface of a magnet by a sol-gel coating process using a sol solution into 
which a metal compound as the metal oxide film forming source is incorporated in an amount of 
from 0.1 wt% to 20 wt% in terms of the metal oxide." 

Claim 9 requires use of a sol-gel coating process (specification: page 5, lines 2 and 1 1 ; page 
6, line 11; page 7, line 5; page 8, line 12; page 9, line 20, etc.). The sol-gel process uses a sol 
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solution as recited in the claim and discussed below, and in the coating process, the sol solution is 
applied to the surface of the magnet and the magnet is then subjected to a heat treatment 
(specification: page 12, line 23, to page 13, line 3; page 18, line 12-14; page 18, lines 15 and ff.) 

The sol-gel process requires use of a sol solution as recited in claim 9. In this sol solution, 
"a metal compound as the metal oxide film forming source is incorporated in an amount of from 0. 1 
wt% to 20 wt% in terms of the metal oxide". That is, the metal which will become the metal in the 
metal oxide film is incorporated in the sol as a metal compound, in the given wt% range as measured 
in terms of the metal oxide (specification: page 15, line 1 8, to page 16, line 4). This limitation limits 
the concentration of the metal compound in the sol solution. 

Claim 9 also requires that the formed metal oxide film contain carbon (page 5, line 25, to 
page 6, line 1 ; page 1 9, line 22, to page 20, line 7). As explained in the specification, the carbon may 
be attributable to the metal compound used or to stabilizer present in the sol. Analysis of the carbon 
content in the metal oxide films in the Examples is described in the specification on page 25, lines 



Claim 10 depends from claim 9 and limits the metal oxide in the metal oxide film to at least 
one of Al, Si, Ti and Zr oxides (page 6, lines 13-16; see also page 9, lines 24 and ff, and page 11, 
line 22, to page 12, line 22.) 



9-12. 



Claim 14 also recites a process for producing a rare earth metal-based permanent magnet. 
The first four lines of claim 14 recite the same step as in claim 9. Claim 14 additionally recites a 



BRIEF ON APPEAL 
NISHIUCHI, et al. 



U.S. Patent Application S.N. 09/977,363 
Attorney Docket No. 99 1406 A 



limitation on the structure of the resulting rare earth metal-based permanent magnet, of "thereby 
forming, between said metal oxide film and the entire surface of said magnet, an interfacial layer 
with R (rare earth element) atom chemically bonded with a film forming metal atom through oxygen 
atom". This is described in the specification on page 7, lines 6-13; page 7, line 25, to page 8, line 
6; page 10, line 23, to page 11, line 7. As described on page 11, lines 7 and ff., this structure leads 
to excellent adhesion of the metal oxide film to the magnet. 

Claim 15 depends from claim 14 and limits the metal oxide component to be at least one 
selected from Al, Si and Ti oxides. This general limitation is similar to that in claim 10, discussed 
above, but only includes Al, Si and Ti oxides. Support for this specific limitation may be found on 
page 7, lines 14-17. 

Claims 16 and 17 depend from claims 9 and 14, respectively, and recite a limitation on the 
content of carbon in the metal oxide film in the resulting rare earth metal-based permanent magnet 
(specification: page 6, lines 2-4; page 20, lines 2-3). The effects resulting from this limitation are 
discussed in the specification on page 20, lines 3-7. As noted above, analysis of the carbon content 
in the metal oxide films in the Examples is described in the specification on page 25, lines 9-12. 
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VI. ISSUES 

As stated in paragraph no. 3 of the final Office action of August 1 1 , 2003, there is one issue: 
Whether claims 9-10 and 14-17 are unpatentable under 35 U.S.C. 103(a) over Japanese patent JP 
07230906A (JP'906). 



VII. GROUPING OF THE CLAIMS 

For purposes of appeal, the claims do not stand or fall together. The claims are grouped as 
follows: 

Group I: Claims 9, 10, 14 and 15 
Group H: Claims 16-17 

VIII. ARGUMENTS 
Issue: Whether claims 9-10 and 14-17 are unpatentable under 35 U.S.C. 103(a) over 
Japanese patent JP 07230906A (JP'906). 
A. Errors in the rejection 
Summary of the rejection : 

In the final Office action of August 1 1, 2003 (paper no. 12), the Examiner cites the English 
translation of JP'906 in columns [0026] and [0027] as disclosing a method of forming a metal oxide 
(silicon oxide) on a rare earth metal permanent magnet, including coating the magnet using a sol-gel 
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coating process. The Examiner highlights the phrase "sol which consists of a silica system precursor 
and an organic system precursor" in paragraph [0026]. 

The Examiner cites paragraph [0022] as teaching that the "organic system precursor" of 
paragraph [0026] may be an epoxy system precursor or a vinyl system precursor. 

The Examiner cites paragraph [003 1] as teaching "the addition of oxides that form the basis 
of the coating (i.e. precursor) in the amounts instantly claimed." 

On page 3, fifth paragraph, of the Office action, the Examiner states: 

"JP'906 fails to meet all of the limitations of the instant claims in that JP'906 does not 
explicitly teach the inclusion of carbon, the amount of carbon or the interfacial layer of the 
metal oxide film with the R atom chemically bonded with the film forming metal atom 
through the oxygen atom." 

The Examiner then proceeds to indicate that: 

"the composition ... and process steps ... taught by the reference are substantially identical 
to the composition and process steps recited in the claims and disclosed in the specification", 

and concludes that 

"one of ordinary skill in the art would expect that the products taught by the references would 
be the same as applicant's claimed product, including the product's inclusion of carbon in 
the oxide film in the amount claimed." 

The Examiner makes a similar argument for the "interfacial layer" of claim 14. 
Errors in the rejection : 

L Regarding the limitation "... into which a metal compound as the metal oxide film 
forming source is incorporated in an amount of from 0.1 wt% to 20 wt% in terms of the metal 
oxide ..." (Claims 9 and 14). 
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The Examiner cites paragraph [003 1 ] of the reference as teaching "the addition of oxides that 



form the basis of the coating (i.e. precursor) in the amounts instantly claimed"(emphasis added). 
Appellants respectfully argue that this represents an error in the rejection. 
Paragraph [0031] of the translation of JP'906 reads: 

"[0031] [Furthermore, at least one sort of the solid-state powder chosen from a zinc 
chromate, an iron oxide, a mica, a silica, titanium oxide, and the zirconia to the gel which 
consists of a silica system precursor component and an organic system precursor component 
- 2-40 mol% - the mechanical property of an organic denaturation silica system coat can be 
made into what was further excellent by adding[] In addition, after adding solid-state 
powder to gel in this case, it is desirable by performing ultrasonication etc. to promote the 
distributed system to the gel of solid-state powder." (emphasis added) 

Appellants note that this paragraph appears to describe an additional solid state powder added 
to the gel that was described in paragraph [0027]. The gel of paragraph [0027] apparently refers to 
the sol of paragraph [0026], which is made from a "silica system precursor" and an "organic system 
precursor". The "silica system precursor" is always present, and the "solid state powder" is an 
optional material which is distributed into the gel by ultrasonication. That is, silica, the "silica 
system precursor", as described in paragraphs [0026] and [0027], is the main "metal oxide" in the 
sol of JP'906; paragraph [0031] refers to an additional component. The Examiner's contention that 
paragraph [003 1] of JP'906 teaches the amounts of the "metal compound" as recited in claims 9 and 
14 is therefore incorrect. 

In this regard, Appellants note that paragraph [0027] of the reference also does not appear 
to teach the amounts of metal compound recited in claims 9 and 14. The amounts recited in claims 
9 and 14 represent the concentration of the metal compound in the sol solution, and are given in the 
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concentration units of wt%. By contrast, paragraph [0027] of JP'906 refers to "the rate of a silica 

system precursor component/organic system precursor component", with "rate" apparently meaning 

"ratio". This is consistent with the description of "30-50-mol%/50-70-mol%'\ that is, 30%/70% 

to 50%/50%. This ratio of the "silica system precursor component" to the "organic system precursor 

component", however, is not a teaching of the wt% of these components in the sol. (Note also 

that mol% would be an inappropriate unit for concentration of the component in the sol.) Likewise, 

the cited paragraph [0031], in discussing another mol%, apparently only discloses a further mole 

ratio. It is not even clear if this what the given value is relative to. Appellants submit that the wt% 

of the components in the sol in JP'906 cannot be inferred from this disclosure and that there is 

no disclosure of the metal compound amount limitations of claims 9 and 14. 

Appellants presented this argument in the Response under 37 CFR 1.116, dated November 

12, 2003. In the Advisory action dated December 2, 2003, on page 2, in response to this argument, 

the Examiner cites claims 4, 8 and 1 1 of the reference. However, Appellants note that these claims 

again appear to refer to the 30/70 to 70/30 mole ratio discussed above. For example, claim 4 reads: 

"[Claim 4] The permanent magnet according to claim 1, 2, or 3 with which an organic 
denaturation silica system coat is characterized by the bird clapper from 30-70 mol% and 30- 
70 mol [of organic system precursor components]% of silica system precursor components." 

Even if the indefiniteness of the awkward translation is ignored, there is clearly no disclosure 
of the concentration of any component in the sol. Appellants therefore argue that the Examiner is 
incorrect in his contention that the cited portions of JP'906 disclose the "0. 1 wt% to 20wt% in terms 
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of metal oxide" limitation on the concentration of the metal compound in the sol solution, as recited 
in claims 9 and 14. 



2. Regarding the Examiner's contention that "the composition ... and process steps ... 
taught by the reference are substantially identical to the composition and process steps recited 
in the claims and disclosed in the specification" 

Claim Groups I and II. In the rejection, the Examiner indicates that the composition and 
the process steps in JP'906 are "substantially identical" to the composition and process steps recited 
in the claims and disclosed in the specification, therefore concluding that the products taught in the 
reference would be the same as that claimed. However, the Examiner has not clearly indicated 
which specific portions of JP '906 teach the composition and process steps of the present claims. 
Appellants argue that, in fact, JP '906 does not teach the composition and process steps of the 
present claims, and here review the reference in this regard. 

First of all, Appellants argue above and below that JP '906 fails to teach the "0.1 wt% to 
20wt% in terms of metal oxide" limitation on the concentration of metal compound in the sol, as 
recited in independent claims 9 and 14. 

The only clear examples of making the invention in JP '906 appear to be given in paragraphs 
[0033] to [0039]. Paragraph [0035] appears to disclose the making of the sol solution, which 
appears to involve 13.44 ml tetraethyl orthochromatic [sic] silicate and 34.50 ml "ORGANO 
modification door" [sic] RUKIKISHIDO, 0.60 ml of hydrochloric acid and 6.0 ml of water. There 
is also the mention of "35%", apparently referring to the concentration of the HC1. 
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Again, as noted above, it is unclear what the concentration of silicon oxide (the metal oxide) 
would be in this sol. It is unclear what "tetraethyl orthochromatic silicate" refers to; this may be 
tetraethylorthosilicate. In any event, this disclosure does not appear to specify the concentration of 
the silica. Appellants argue that the Examiner's assertion that the composition taught by the 
reference is substantially identical to the composition claimed, is incorrect. 

Appellants further note that the exemplary sol in JP '906 does not resemble any of the 
Examples in the present specification, in contrast to the implication of the Examiner. In particular, 
Examples 1 to 3 of the present specification (page 25, last paragraph) are all based on aluminum 
compounds, which form an aluminum oxide film. Appellants therefore argue that the Examiner's 
assertion that the composition taught by the reference is substantially identical to that disclosed in 
the specification, is incorrect. 

Accordingly, one cannot infer that the products made by the process in JP '906 would be 
substantially identical to those of claim group I or EL 

Claim Group II. Moreover, with regard to claim group n, Claims 16 and 17 recite a 
specific carbon content for the metal oxide film. As the Examiner has noted, this arises in the 
present specification from the metal compounds and the stabilizer used (page 19, lines 22-24). 
However, in Examples 1-3 in the present specification, the metal compound is aluminum 
isopropoxide or aluminum butoxide. The stabilizer, when present, is acetyl acetone or ethyl 
acetoacetonate. The metal compound clearly differs from that of JP '906. It is unclear what 
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"RUKOKISHIDO" is, but the none of the other organic system precursors in paragraph [0022] 
matches the metal compound or the stabilizer in the present invention. 

Accordingly, one cannot infer that the products made by the process in JP '906 would be 
substantially identical to those of claim group EL 



B. Specific limitations in the rejected claims which are not described in the prior art 
relied on in the rejection, and how these limitations render the claimed subject matter 
unobvious over the prior art 

1. Regarding the limitation "... into which a metal compound as the metal oxide film 
forming source is incorporated in an amount of from 0.1 wt% to 20 wt% in terms of the metal 
oxide ..." (Claims 9 and 14). 

Appellants have argued above that the cited portions of JP '906 fail to provide any teaching 
of the limitation "0. 1 wt% to 20wt% in terms of metal oxide" in claims 9 and 14. Appellants further 
submit that they can find no teaching or suggestion of this limitation in any portion of JP c 906. 

The only specific example of a sol in JP '906 appears to be disclosed in paragraph [0035], 
as noted above. This paragraph refers to 13.44 ml of tetraethyl orthochromatic [sic] silicate, which 
is apparently the silica source for the silica system. This is added to 34.50 ml "ORGANO 
modification door" [sic] RUKIKISHIDO, 0.60 ml of hydrochloric acid and 6.0 ml of water, for an 
apparent total of about 54.5 ml. 
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Appellants submit that it is unclear what "tetraethyl orthochromatic silicate" refers to. This 
may refer to tetraethylorthosilicate. In any event, the concentration of silicon oxide in the sol in JP 
6 906 cannot be inferred from this description. Accordingly, there is no suggestion in JP '906 for the 
specific limitation on the concentration of the metal compound as recited in the present claims. 

2. Regarding the limitation "wherein the content of carbon is in a range of SOppm to 
1,000 ppm" (claims 16 and 17). 

This argument is particularly directed to claims 16 and 17, Group II of the claim groups in 
the appeal. 

The Examiner has indicated no specific suggestion in JP '906 for this limitation. In this 
regard, the Examiner cites only the "substantially identical" nature of composition and processes in 
JP '906 and the present invention. 

Appellants have argued above that one cannot infer that the products made by the process 
in JP '906 would be substantially identical to those of the present claims or disclosed in the present 
application. Therefore, the example in JP c 906 does not provide a suggestion for any limitation on 
the amount of carbon in the metal oxide film, in particular the recited limitation. 

Appellants note that nowhere in the reference does JP '906 appear to disclose the specific 
composition of the coat produced on the magnet. (See in particular paragraph [0037]). There is 
clearly no disclosure of carbon content. The JP '906 reference therefore does not provide any 
suggestion for the carbon content limitation recited in claims 16 and 17. 



12 



BRIEF ON APPEAL 
NISHIUCHI, et al. 



U.S. Patent Application S.N. 09/977,363 
Attorney Docket No. 991406A 



In the event this paper is not timely filed, appellant hereby petitions for an appropriate 
extension of time. The fee for any such extension may be charged to our Deposit Account No. 
01-2340, along with any other additional fees which may be required with respect to this paper. 

Respectfully submitted, 
ARMSTRONG, KRATZ, QUINTOS, HANSON & BROOKS, LLP 



Daniel A. Geselowitz, Ph.D 
Agent for Applicants 
Reg. No. 42,573 




DAG/plb 

Atty. Docket No. 991406A 
Suite 1000 
1725 K Street, N.W. 
Washington, D.C. 20006 
(202) 659-2930 

Enclosures: Appendix 



23850 

PATENT TRADEMARK OFFICE 



H:\HOME\dgeselowitz\USPTO Other Papers as filed\991406A\991406A Brief on Appeal 4-09-04 



13 



BRIEF ON APPEAL 
NISHIUCHI, et al. 



U.S. Patent Application S.N. 09/977,363 
Attorney Docket No. 99 1406 A 



IX. APPENDIX 



CLAIMS ON APPEAL: 9, 10 and 14-17 



Claim 9 : A process for producing a rare earth metal-based permanent magnet, comprising 
the step of forming a metal oxide film containing carbon on the surface of a magnet by a sol-gel 
coating process using a sol solution into which a metal compound as the metal oxide film forming 
source is incorporated in an amount of from 0.1 wt% to 20 wt% in terms of the metal oxide. 

Claim 10: A process for producing a rare earth metal-based permanent magnet according to 
claim 9, wherein said metal oxide film is formed from a metal oxide component including at least 
one selected from Al, Si, Ti and Zr oxides. 

Claim 14 : A process for producing a rare earth metal-based permanent magnet, comprising 
the step of forming a metal oxide film containing carbon on the surface of a magnet by a sol-gel 
coating process using a sol solution into which a metal compound as the metal oxide film forming 
source is incorporated in an amount of from 0. 1 wt% to 20 wt% in terms of the metal oxide, thereby 
forming, between said metal oxide film and the entire surface of said magnet, an interfacial layer 
with R (rare earth element) atom chemically bonded with a film forming metal atom through oxygen 
atom. 
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Claim 15: A process for producing a rare earth metal-based permanent magnet according to 
claim 14, wherein said metal oxide film is formed from a metal oxide component including at least 
one selected from Al, Si and Ti oxides. 

Claim 16: A process for producing a rare earth metal-based permanent magnet according to 
claim 9, wherein the content of carbon is in a range of 50ppm to l,000ppm. 

Claim 17 : A process for producing a rare earth metal-based permanent magnet according 
to claim 14, wherein the content of carbon is in a range of 50ppm to l,000ppm. 
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